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I, Francis J. DiSalvq, fiereby*declare as follows: * " - ^ 

1 . I currently reside at 8 Sunny Knoll, IthacarNY 14850. " ... 

2. I am currently employed as the J. A. Newman Prafessor of Physical Sciences, 
Department of Chemistry anff Chemical Biology, and as theDireetor, CornellrCenter-for 

- , Materials Research, atComell University-in Itbaca, New York, My current responsibilities 
in these positions include research in the field of materials, including cEemiitry andJsolid- 
state chemistry, ah<Lteaching of several courses., including graduate level solid-sEate 
chenustryf - ^ * . - -~ - ' * 
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Phyri os of Materia ^-iepartment .^ta.M^--^!' 

v" ".. ae gt ee(Pbi>.,^S^U 0 Wer S i« yte *U.dph y!i c si n.971. Jta «o b ^»r 
PhD ^^^^'^^^ at ^^^^ 



(Tab A). 



During.be ^ftorn about April, 1998 to in** Ita* to 
l— ii» ascienriS advisor*. Symy* Tochn61og.es, Inc. I do not our,!, own 

experience ttk field.of combinatorial materia., combntttonal 
(*,.. Mgh-tta>ugnput> inorganic materials synthesis. This experience »a derived m p 
trough my consulting relafioralupwthSvmyx Technologies, Inc. 

, ^itahkventoroflhesubjec^ - 

application. - " ^ ^ . - -5^" 

. ■** . * 

to ^ of my training andexperience , I am iamfliarwith the !evel tfsMTn thear^ 

during the-p^od of timethat include; 1994, a, weU'as the taowledge tot «uld * _ 

what I understand-to be a^trson of ordinary skiU in th 4 arT^«ch time. ^ 
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5 . I have studied the following materials in preparation for this Declaration: ( L) the 
specification for the above-identified patent application, including the, figures; (2) the 7 
currently pending claims, including independent claims 42, 68, 70, 72, 74,*84 and 88, as 

: well as the claims depending^-efrom; (3) the prosecution history to date; and (4) the*;, 

references relied upon by the Examiner in.the most recent Office action during prosecution- . 
- -of this application? U.S. Patent No. 5,356,756 to Cavicchi et al £n<LFister et al, ^ ^ 
Controlling Solid State Reactions Via Rational Design of Superlattice-Reactants. -pp. 155- 
234, Advances in the Synthesis and Reactiyity of Solids, Volume 2XJAI-Press,*Inc. 1 994), , 



It is my understanding that the inventions defined by claimM2,-68, 70, 12, 74, 84 and 
88, together with claims depending therefrom are directed to methods for preparing arrays *_ 
of diverse inorganic .materials at discrete regions of a common substrate-,* and.methods for ^ 
using such arrays for identifying promising new materials. . Each of the methods requires,, 
forming ten or more different materials at discrete regions of a substrate by a method that, 
includes delivery of first and second components in successiveiayers withinjdiscrete 
regions of a substrate, while varying the composition, concentration, stoichiometry and/or 
thickness of the delivered components between respective regions. Mdtg'specifically, each 
of the claims require (i) delivering a first component of the material to the substrate to fonri 
a first solid layer comprising the first component on the substrate, (ii) delivering a second 
component of the material to the substrate to form a second solidlayer comprising the::: ... 
second* component on the first layer, and (ii) varying the composition, concentration, 
stoichiometry or thickness of the delivered (first or second) component-between respective 
regions. {See, for example, claim "§8). - " ^ r ~ 7 ' 

- Additional features or steps are required in certain claims,,including for example, «*r 
forming an arra^of inorganic materials with delivery of five or moregcomponents for each, 
of the' ten or morcmaterials (claim 70), fuming one hundred or-more inorganic materials 
-on a substrate with a region density greater than 10 regions per cni 2 -and allowing^ 
interaction of the delivered components, and then screening these inorganic materials for a<2C/ 
property of interest and determining the relative performance thereo£(claim 72), forming" 



< 
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• " ' ' an array of composite materials, screening tone composite materials for a property of ^ 
- interest and determining the relauve^erform^ 2 
composition, concent^ 
" agraaentbetweenrespectiver^Cclaim 
^ "comprising the delivered components (claim 88).^ - _ «, - ^ :: 

" - " 7 ' My condusionistr*t,basedu^^ 

a person of ordinary skill in the art of inorganic materials science would not have been led 
from these references to the invention set forth in claims 42, 68, 70, 72, 74, 84 and 88,and 
daims depending mere^ - • 

" : *- references at such a time, alone or ^combination, and in either ca^togetherwith the 

knowledge already possess^ 

defined by ihese claims- My.aWysis Suppqiting this opinion is as IMfows. 

The references relied upon in the most recent Office action are Fister et al. (1994) and 
U.S. Patent No. 5,365,756 to Cavlcchi <?r a/. , L . 

* Niether the Fister et alrot Cavicchi et al. references disclose, teach or suggest at least^ 
one feature of the invention that r understand as being required by each of the claims - , 
preparing arrays of diverse materials usiflg ^protocol that includes delivering components 
in.successive layers within discrete regions while varying the composition^ concentration, 
stoichiometry or thickness of a delivered components compared hetween respective^ 
"regions. - , ' - ... _ 

** a. Fisteref al. discioje a meffiod for preparing a smglejmterial-sample usinga ^. 
' " - superlattice appVach in which thinmultilayer filrnsare deposited unifdrmly^on a_ 
-'single substrate. Subsequently, the film is processed ^elevated temperatures to 
allow the interdiffusion and reaction of me species in each of the Different layers: 
' lister et al's work appears to be aimed at separating diffiisiqfcand nucleation 



8. 
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, - processes for research studies.^., for exapinau Stable ' ' 

m«terial1 In this method, Fister el al.ver/ me ™ . 
tiroe.tofoim.pnortotliesuMequaiP^ a&cuKiofof 

< ^dauy the «. «»- *« «*• ^f^^ * Fi5Krt , 
v^tiomofa.Uvcr^ccmpon.nUaaossanylay^ofthefito. H«~.*«» 

•.delivered components as compared beweendmeren 



substrate." 



eaohofwhichoanb.— di^^Uyftont^ho^ 
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. . , . component between regions. ^ ^. . . 

I~ Vcavic^«/^<^ d ^^^^^ 

wnem . . "»f„rfimVv skill in ihe ait wooldhave 

= -■ :•- z^^p^^^^^^^t : ' 

addinoii maters for conventional ^s^^J^M 

components tovatybew«n^ 

■ - wiffiWrnioro-hotpW: For example, Cavicchi « ^crife vanous^ . 
pbotoumograpMc applies* ^^^^^ 

" ... ■■ « H i^to«^^>^^^ rf,,, * ,w *i^ : 

° _ ~- _ ' varying the imposition, cation, stoichiometry and/or tokness of th^ . 
> • " " ~ delivered components between respective regions. „-"«*• ~ 

apply the disclosed approach of CaviecM a manner that would Have led * 



6 

Received from <+1 408 7734029 > at 2112/03 6:03:19 PM [Eastern Standard Time] . • » 



FEB-12-2003 15:14 ' SYMYX TECHNOLOGIES INC - ., - .. +1 408 773 4029 P. 14 

|i ISY GOLDWASSER et al. * 

11 Application No,: 08/847,967 ^ . - ., 

Page 7 ■ _ ..." - „ ' - 

.'" theinveMonder^^ 

■•- ' approaches disclosedby^^^ . 

depositionpiocesseV^^^^ 
<* just forming different materials on their own separate and distinct. substrates. For_ 

- .J.' -^exarn^ 
- . ' ~ Caviccm*r fl /.ar*r^ ^ 
; " - phoWsistmasking steps, at least n 2 'ma^ 

- - phoWismmVals^ - 

; - * complicated than the previous, traditional, individual n 2 materiaLdeposition steps on 

n 2 separate andmdividual substrates. .. . , ^ * 



f. Cavicchi teach, inter alia, thatmultiple samples canbe|rocessedunder-a 
variety of temperatures and/or voltage bias conditions. This teaching; however, 
does not necessarily lead to the conclusion that multiple samples would be formed 
with varying compositions. Although it is possible that variation of process 
- conditions could, in some instances, have some marginal affect oncomposition, 
' such process variations could also have no affect on naterial com P ositioh,or-may 
affect -factors other than composition (e.g., morphology or grain size): In any case, 
"such disclosure would not have taught or suggested to a person of ordinary^ skill in „ 
-the art to vary the composition, concentration, stoichiometry, or thickness of Ae -_ 
m components being^delivered to the substrate, as compared between regions.- f 

g. The C^cchr* al Abstract slates that -(m)aterials are-depositedonto p&d.^ 
inmviduallycontroleddeposition-corlditions - 

addressed to control properties [sic! temperature and^ias] during post-^ _ 
depo7ition-processnTr steps such as heating" in vacuum or various gasjsjoaltef 
' ~ stoichiometry oMsingle material, 0? to alloy mumple-compositi^ 

contepTa person of ordinary Bill in ihe art would have understood such disclosure 
•v r jo teadT, at most, varying the stoichiomeny of individual materials to jhe eBent . 
such is accomplished by varying the pixel temperature and bias associated; -- ~ 
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therewith, or evaluating an alloying process for the same multi-composition 
. material as a function of temperature. Such disclosure wouldjwt have taught or, : 
suggested to a person of ordinary skill in the art to vary, from region to if gion, the 
composition; concentratior^irtoichiometry, or.tWckness of fte components .being - 
T - delivered to the substrate. - — ^ 

10. The*1ielivery of first and second components in successive layers.within discrete regions 
of a substrate, while varyingjhe composition, concentration, stoichiometry and/or thickness^ 
of the delivered components between respective regions of the substrate provides^ 
advantages for materials science research involving inorganic andVcomposite materials _ 
(e.g., formed by physical vapor deposition). For materials discovery research, both 
chenycal<Uversity(e.^. , composition) and physical diversity 

substantial importance with.respect to effecting commercially-important changes in 
material properties. -Sigmficantly, a substantially larger scope of chemical diversity can be 
achieved by varying parameters (e g. composition, etc.) of delivered components as taught; 
by Applicants - as compared to that which could be achieved by varying process r> 
parameters as disclosed by Cavicchi <?/a/.). 5? """,""*" 

11 . The combined teaching of Cavicchi et al and Fister et al would not Have-taugrTt or , -. _ 
suggested to a person of ordinary skill in the art the desirability of creating aKarray of 

- materials on a common substrate with the extent of chemical diversity-effected by'the ~. 
methods defined by independent "claims 42/68, 70, 72, 74, 84 and 88,together with claims., 
depending merefroriC A person of skill in the art would.haveiinderstood Cavicchi ^o/ras~ 
contemplating diversity of materials only to the extent that such diversity is.ef%rted by 
- " - " varyin^temperature or voltage - wfifch are the specifically-taugh.t-process-p^ame±ers. 

Moreover, Fister e/^Z*would have been understood as teachingihe benefit of their process 
~ ^ - ~ to achieve a single'hombgeneous sample, and as such, a person of ordiiiaxyskill in the art 
"~ * would not have looked to mddify-Fister et al in a manner that wpuld^ve been contrary to 
f * such intended purpose. s ~ - ^ 
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' < 12 Hie difference between the AppHcants claimed methods and those of the pr^ 

" ' commetciaUy significant, as evidenced by the widespread acceptance ^ 

of Applicants memods by various types. of research orgamzations across numerous 
- -industrial sectors. Prior to the mvention at issue Jt was well understood by a p^^^^ 

ordinary skill in.the art that, tofarBU^coo&d and Mowed paradigm for inorganic^ 
materials research typically involved bench scale researclyvith individual samples or i. 

- - "groupsofmdiv^ 
~^ " " optimization, and finally commercial scale operations. In contrast, however, the inventions 

— - claimed in this appliration mclude meuwfc ^ 
contributed to a true paradigm shift, in that inorganic materials synthesis is now widely 
-pursued usmgrngh-tb^oughputc^ . 

- techniques claimed herein, as a wjyto create a more promismgpip^linepf materials prior 
to entering bench scale and/or pilot plant scale tests. " .... 

' n.Basedonmyfactualobservationsandinterpreta^nsabo 

* ' ':■ * teach (or don't teach), it is my opinion that at a time prior to the present invention, a person 

*- ' , of ordinary skill in the art of inprganic^haterials synthesis would not have been : motivated 

* to develop the .methods defined by claims 42, 68, 70, 72, 74, 84 and 88, toge^rwith:. 
\,' - claims depending therefroinrfrom *e references cited. The reasons for Jhis opinion relate... 

~ r • , " " to deficiencies in the prior art with respect to teaching of required features^ the present 

invention, as discussed above. Additionally,^ my opinion, a personof sMU in the art 
«• '"would not have been motivated by the Fister et al. reference^ the Cavicchi ei dl. ^ 

- ' " Reference, considered alone^or in combination,^ modify the teachings thereof)* .a manner. 
" ^at would have led to these claimed inventions. - _ — ^ 

_ ~ 14. Tie inventions claimed in this application have sigi^ 

- «efforts,"and esp^ciaUy thin-film inorganic materials discovery efforts. In^act^public 
^ - disclosure of the inventor's innovations* has'sparked an entire-industoy, and motivated - 

. mrmer research m combinatorial high-throughput catalvsw*?5Cov^ research... ^ ... . 

' AnecdotaUy; notwithstanding the current evidence of the success of this approach to 
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' ^eaUz^gnifcanceoft^^^ 

- " - research Kgg^^^^^^^^^^^T 

- . ' . ^fa^em^i^^^^ 

patentsjssiiing thereon. * ' * ^" 

. ? ,2003 • - . _ 
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